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140 previous ddRADseq data generated from DNA of 59 isolates of R. irregularis isolated from 141 several geographical locations and comprising 6888 sites in the genome where single 142 nucleotide polymorphisms (SNPs) occurred. Each of the 9 isolates was first grown in an 143 identical in vitro environment for 5 months [24] . In order to create a natural soil inoculum for 144 each isolate [25], we inoculated P. lanceolata with 500 in vitro-produced spores in ten 0.5 145 litre pots in a sterile autoclaved Oil-Dri® granular clay (Oil Dri corporation of America) with 146 quartz sand in a 3:2 ratio. Ten P. lanceolata were mock inoculated with water in order to 147 produce a substrate representing a mock-inoculated treatment. The P. lanceolata plants were 148 grown for five months and then the soil of the ten pots per isolate were mixed to create the 9 149 inoculum stocks and substrate for the mock-inoculated treatment. 154 In order to construct simple artificial European calcareous grassland community in the 155 greenhouse, we chose six plant species commonly found in this type of phytosociological 156 association (classified as Arrhenatherion [26] ). The following plant species were chosen to be 157 equally partitioned across the different functional groups [27] . Thus, we chose two legumes, 158 Trifolium pratense and Lotus corniculatus, two grasses, Arrhenatherum elatius and Festuca 159 pratensis and two forbs Prunella vulgaris and Knautia arvensis. All these species are known 160 to form the arbuscular mycorrhizal symbiosis [28] . Seeds of these plants were obtained from 161 UFA Samen (Switzerland) and germinated in trays on the same substrate used for the 162 experiment. After two weeks of growth, one individual of each species was planted in a circle 163 in each pot (Fig. 1b ). The position was randomly chosen except that plants of the same 164 functional group were never planted next to each other but always at the most distant location. 168 Fourteen mycorrhizal treatments and one non-mycorrhizal (NM) treatment were applied to 169 the plant communities and were replicated ten times ( Fig. 1a ). We inoculated each pot of the 9 170 single inoculation treatments (treatments 1-9) with 100g of inoculum. Treatments with a co-171 inoculation of three isolates (Gp1, Gp3 and Gp4; treatments 10-12) received 33.3g of 172 inoculum of each isolate. In the case of Gp3+Gp4 (treatment 13) we used 16.6g of inoculum 173 of each of the six isolates. Finally in the co-inoculation treatment with all isolates (treatment 174 14), 11.1g of inoculum of each isolate was added per pot. The fifteen treatments were 175 randomly arranged on a table in the greenhouse. This procedure was repeated 10 times for the 176 10 replicates separated on 10 tables. Tables were regularly randomized to avoid microclimate AMF relatedness and plant community structure 10 177 effects. The greenhouse conditions were constant at, 24°C, 60% RH and 12h of daylight. The 178 communities were grown for 3.5 months from May 4th 2015 to the August 19th 2015.
179 Harvest, measurements and statistical analysis 180 181 After 105 days of growth, the shoots of each plant in the community were harvested and dried 182 at 70°C for three days and weighed to obtain the above ground dry mass (ADM) for each of 183 the 900 plants. A small part of the roots of each plant was collected and frozen at -20°C for 184 later measurement of AMF colonization by staining. Roots were stained and AMF 185 colonization was measured (see supplementary note S1). The roots from each mesocosm of 186 all the six plants were washed dried together and weighed, thus, giving the total community 
Effect of fungal treatments on individual plant species and on plant communities
238 Overall, plants in the fourteen treatments exhibited high levels of AMF colonization in all six 239 plants with a global mean of 67.6% ± 19.7% (SD). Fifty-seven plants in the NM treatment 240 exhibited no AMF colonization. Three plants were measured with a very small amount of 241 AMF colonization (less than 5%). These were considered as a contaminant. Colonization of 242 the roots by the fungi was significantly affected by the different AMF treatments as well as by 243 plant species identity. However, the interaction between these two variables was not 244 significant (Table 1a ). Isolates A4 (Gp3) and ESQLS69 (Gp1) were significantly the lowest 245 colonizers and the three isolates of Gp4: A1, DAOM240159 and DAOM197198-CZ were the 246 highest colonizers (Fig. 2a ). R. irregularis, independent of isolate identity, colonized a 247 significantly greater proportion of the roots of K. arvensis, P. vulgaris and T. pratense than 248 the dominant plant, F. pratensis (Fig. 2b) . 283 and a significant increase in the relative contribution of all the other plants (Table S1; 298 was due to the low number of isolates and replicates used. This enabled us to retrieve shared 299 positions among all isolates that would not be shared among all isolates in a larger data set.
300 This variation was used to build 100 genetic distance matrices from 5000 randomly chosen 301 sites, following the method described in Wyss et al., (2016) [32] . All nodes showed a support 302 value of 100, clearly separating the nine isolates into three main groups (Fig. 1a ). This tree 303 was then used for phylogenetic signal analyses.
Testing for phylogenetic signals with plant species data and plant community metrics
305 There was a significant within-species AMF phylogenetic signal in AMF colonization of F.
306 pratensis in two out of the five tests (Fig. 4a) , with a globally highest colonization by Gp4 307 isolates. Similarly, there was a significant within-species AMF phylogenetic signal in the 308 mycorrhizal responsiveness of F. pratensis (Fig. 4b ) in three tests out of the five. There was 309 also a significant within-species AMF phylogenetic signal in the mycorrhizal responsiveness 310 of K. arvensis for one test out of five (Fig 4b) . 319 At the community level, the overall mean AMF colonization, RDM, ADM, TDM and flower 320 production did not reveal a significant within-species AMF phylogenetic signal (Fig. 4c ). In 321 contrast, there was a significant within-species AMF phylogenetic signal in mean mycorrhizal 322 responsiveness of the community in four out of five tests (Fig. 4c ). There was no detectable 323 within-species AMF phylogenetic signal in AMF colonization evenness (Col-evenness) ( Fig.   324 4d) . There was a significant within-species AMF phylogenetic signal in terms of community 325 evenness (ADM-evenness) in three tests out of five (Fig 4d) . Phylogenetic diversity of the 326 AMF community, calculated with Faith's index, showed a significant quadratic relationship 346 Although we observed significant differences in AMF colonization ability among the AMF 347 isolates the overall mycorrhizal responsiveness of the community to these isolates did not 348 differ significantly. This suggests that none of the R. irregularis strains used in this study was 349 a general plant community growth promoter. Although the mycorrhizal responsiveness of the 350 6 plant species differed greatly, this was not influenced by the identity of the AMF isolates 351 and, thus, there were no strongly observable differences in plant community structure and 352 productivity due to the different AMF isolate treatments. Despite that number of previously 353 published studies have shown differential effects of within-species AMF variation on the 354 growth of different plant species, in single plant -single fungus experiments, our study did
